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METHOD OF NANOFIBRES PRODUCTION FROM A POLYMER SOLUTION USING 
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Technical field 

[0001] The invention relates to a method of nanofibres production from a polymer 
solution using electrostatic spinning in an electric field created by a potential 
difference between a charged electrode and a counter electrode. 

[0002] Further the invention relates to a device for carrying out the method consisting 
of and comprises a charged electrode and a counter electrode of a different potential, 
wher e i n wherein between them an electric field is created. 

Background art 

[0003] Polymer fibres with diameters between 10 nm to 1[[.]] A 000 nm represent a new 
grade of materials with some very valuable properties of e xtr e m e va l u e s . Such a 
typical field of use of polymer fibres layers is a filtration of gases and liquids, barrier 
materials for entrapment of submicron particles, bacteria and chemicals, where there 
is a very high filtering efficiency reached. Nanofibres are used as battery separators, 
composite reinforcement and as pharmaceutical carriers and tissue implant[[s]] 
carriers in medicine. [[A]] The high specific surface of the nanofibres makes them 
easily accessible to gaseous and liquid media A predetermin e s for gives them their 
special sorptive properties and makes them suitable for their use as carriers of 
different active ingredients, e.g. catalysators. Extremely small pores in layers of 
nanofibres are a condition for extreme thermal insulating properties. 
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[0004] Nanofibres are made of a broad range of polymers, polymer blends and from 
blends of polymers with low molecular additives by forming processes [[of]] involving 
polymer solutions forming . Unlike i n on princ i p le similar processes of forming fibres 
from polymer melts A forming fibres i s in so l utions by processing polymer solutions 
r e ach e d can produce fibres with smaller diameters of f i br e s due to lower solut i ons 
viscosities of the polymer solutions . For solut i ons forming fibres from polymer 
solutions, i s us e d mechanical forces of a flowing gaseous medium or coulombic 
forces in an electrostatic field can be used . Electrostatic spinning leads to fibres of 
lower diameters because a single forming f i br e s are fibre will split into a number of 
filaments owing to the distribution of equivalent charge in their volume spl i t in a 
numb e r of filam e nts . 

[0005] Up to th e day known Conventional methods and devices for production of 
nanofibres by polymer solutions forming by an air stream are described for example in 
U.S. Pat. No. 6,382,526 and U.S. Pat. No. 6,520,425. Polymer solutions are 
injected into a spinning jet of an annular section. The solutions are then formed by a 
mechanical action of an air stream delivered inside of the annulus, or as the case may 
be outside of this annulus, to produce fibres of diameters of 200 nm to 3[[.]] A 000 nm. 

[0006] Forming of polymer solutions using an electrostatic field of mean intensity 
50[[.]] x 000 V/m to 500[[.]] x 000 V/m is described in patent applications WO 0.127.365, 
WO 0.250.346, US 2002/0.175.449 A1 and US 2002/084.178 A1. According to these 
solutions i s methods, the polymer solution is distributed into cylindrical spinning jets 
with inside diameters 0J5 mm to 4r§ 1J5 mm. These jets are connected to a 
source of DC voltage. The electrostatic force attracts the effluent solvent is by th e 
e lectrost a t i c forc e attract e d to the counter electrode, which is usually grounded^ and 
at the same time [[it]] the effluent solvent is by this force formed into fine filaments, 
which are consequently split in a filament bundle of corresponding smaller diameter. 
Spinning is performed from one jet or an array of static or moving jets with the aim to 
increase the capacity of the device, even out the coverage of the counter electrode or 
[[plane]] the planar supporting material moving on a surface of the counter electrode 
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or in the vicinity of its surface. 



[0007] The drawback of all above mentioned methods and devices for nanof i br e s 
production of nanofibres is that a very small amount of processed polymer material 
can be processed in a given time. In the case of nanofibres form i ng formed by 
mechanical forces^ the diameter of the nanofibres so produced nanof i br e s depends 
on, among oth e rs on other things, a ratio of air mass and polymer solution mass 
flowing through the spinning jet. While forming nanofibres by coulombic force in an 
electrostatic field, there must be formed a so called Taylor cone at the throat of the 
spinning jet, whose existence is a requirement for fibres formation and [[it]] the 
formation of the Taylor cone reguires is condition e d by a relatively narrow range of the 
ratio of discharge velocity of the polymer solvent from the spinning jet to the intensity 
of the electrostatic field. The maximum adjustable intensity of the electrostatic field is 
limited by the dielectric strength of air x and above this limit discharges between 
electrodes happen. In consequence of the above mentioned circumstances and 
attainable concentrations of spinning polymer solutions^ it is possible to process 
approximately ©t4- Ol g to 1 g of polymer in an hour in one spinning jet, which from 
the industrial point of view makes the production of nanofibres very problematic. 

[0008] The aim of the invention is to create a method and a device industrially 
applicable and able to reach a high spinning capacity. 

ftweiele Objects and Summary of the Invention 

[0009] The aim of the invention has been reached by a method of producing 
nanofibres product i on according to th e inv e ntion, whos e principl e consists in that 
wherein the polymer solution [[is]] for spinning is delivered into the electrostatic field 
by a surface of a rotating charged electrode, while on a part of the circumference of 
the charged electrode near to a counter electrode [[is]] a spinning surface is created. 
Under favorable conditions. [[The]] the polymer solution is in favourable cond i tions 
able to create Taylor cones in the electric field A Taylor con e s not only while being 
discharged from a spinning jet but also on the surface of its level, in particu l ar and 
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particularly advantageously in a thin layer on a surface of a rotating body partly 
immersed in a container with this polymer solution. By the mentioned f a vour a bl e 
favorable conditions is meant appropriate viscosity of the polymer solution given by 
the molecular weight of the polymer, [[his]] its concentration and temperature, 
appropriate surface tension given by the type of polymer and [[a]] the presence of a 
surface active ingredient and an appropriate value of the electric conductivity of the 
solution available by the presence of a low molecular electrolyte. The dimensions of 
the spinning surface is ad e quat e to are commensurate with the dimensions and the 
shape of the charged electrode and the counter electrode. The number of forming 
nanofibres being formed is adequat e to commensurate with the dimensions and the 
shape of the spinning surface. 

[0010] According to Claim 2 i t It is advantageous that the nanofibres produced from 
the polymer solution on the spinning surface of the charged electrode by the action of 
the electrostatic field a r e by th e e l e ctric fi e ld tend to drift to the counter electrode 
under the influence of the electrostatic field, and they are laid down b e for e i t onto a 
means for nanofibres storage disposed in front of the counter electrode and form a 
layer on [[it]] the means for nanofibres storage . This method enables to produc e the 
production of layers of nanofibres with a high quality and uniformity of the layer, which 
can be formed basically in arbitrary widths corresponding to the width of the device. 

[0011] Th e n e xt improv e m e nt is reach e d according to Claim 3. The action of the air 
stream together with the electric field promoters]] drifting of the fibres out of the 
charged electrode. 

[0012] However, it is advantageous if the nanofibres are drifting away towards the 
counter electrode and are stored on a means for nanofibres storage pervious to air in 
front of the counter electrode and form a layer on [it] the means for nonofibres 
storage . 

[0013] A i r str e m dir e ct i ng to An air stream moving in the direction toward the counter 
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electrode is created by sucking the air accord i ng to Claim 5 . Using this simple 
method x the drifting of fibres towards the counter electrode is promoted and the 
productivity is increased. 



[0014] According to C lai m 6 [[t]]The nanofibres [[are]] in the space between the 
charged electrode and the counter electrode can be deflected by the air stream 
d e fl e ct e d from their course towards the counter electrode and they are led to the 
means for nanofibres storage pervious to air, which is situated outside of the electrical 
field caus i ng that causes the spinning of the polymer solution. 

[0015] The air stream for deflecting the nanofibres from their course from the charged 
electrode towards the counter electrode is according to Cla i m 7 advantageously 
produced by sucking of the air from the space between the electrodes into the space 
behind the means for nanofibres storage pervious to air in regard of the charged 
electrode. 

[0016] For increased productivity of the device it is advantageous i f, accord i ng to 



C l aim 8, into the space between the electrodes where the nanofibres produced by 
electrostatic spinning are drifting away A [[is an]] auxiliary drying air is suppliedr-by 
wh i ch to accelerate the evaporation of the polymer solvent from the nanofibres~is 
acc e l e rat e d, wh e r e th e nanofibr e s ar e produc e d by e le ctrostatic spinning and mov i ng 
i n th e spac e b e tw ee n th e el e ctrod e s . 

[0017] Whil e to To increase the drying efficiencyr4hat4s by acceleration of the 
evaporation of the polymer solvent, it is advantageous, when at least a part of 
auxiliary drying air is drawn out of the space in front of the supporting device pervious 
to air in regard of the charged electrode, without passing through this supporting 
device. 

[0018] Also th e m e thod accord i ng to Claim 10 serves to In accordance with an aspect 
of the present invention, an increase [[the]] in productivity of th e devic e b e caus e can 
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be obtained by heating up the delivered auxiliary drying air to enable[[s]] the heated 
drying air poss i bi li ty to draw away a bigger amount of the solvent vapours that are 
created while during the drying of the nanofibres. 

[0019] For all embodiments of the method it is advantageous [[the]] to use [[of]] an 
aqueous polymer solution because the overall construction of the device is easier and 
there is no need for removal of harmful or dangerous gases from the polymer solvent. 

[0020] D e vic e accord i ng to Claim 12 d e scr i b e s th e bas i c char a ct e rs of th e devic e for 
carrying out abov e descr i bed m e thods and who le point i s that In accordance with the 
present invention, the charged electrode is pivoted and by so that a part of its 
circumference [[it]] is immersed in the polymer solution[[,]] while against the free part 
of the circumference of the charged electroder^hefe is positioned opposite the 
counter electrode pos i tion e d . Such an arranged device is able to deliver a sufficient 
amount of the polymer solvent into the electric field. 

[0021] In [[the]] accordance with an embodiment of the present invention, according to 
C l aim 13 the counter electrode surrounds the free parts of the circumference of the 
charged electrode along its entire length, while in the entire space between the 
electrodes an electric field of the same intensity is created. 

[0022] B e tw ee n both e l e ctrod e s, th e r e is th e m e ans for nanofibres storag e s i tuat e d, 
on which surfac e the The nanofibres are laid down in layers on the surface of the 
means for nanofibres storage situated between both electrodes . 

[0023] There is an advantageous embodiment of the device according to C l aims 15 
and 16, wh e r e in which the means for nanofibres storage is pervious to air and there 
is an air stream passing through this device produc e d . 

[0024] In alternative embodiment^ according to Claim 17 th e r e is outsid e of th e spac e 
b e tw ee n th e e lectrod e s posit i on e d a m e ans for nanof i bres stor a g e p e rvious to air and 
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b e h i nd it th e r e is a vacuum is produced forming an air stream drift i ng that pulls the 
nanofibres away [[of]] from the space between the electrodes and towards the means 
for nanofibres storage through which passes at least a part of the ai r, and the means 
for nanofibres storage is disposed outside of the space between the electrodes . In 
any of the foregoing embodiments of the device^ it is advantageous to form a means 
for nanofibres storage according to any of C l aims 18 to 22 . 

[0025] For increased evaporation of the solvent from nanofibres, th e r e is into th e 
d e vic e an auxiliary drying air is supplied into the device for producing nanofibres 
according to any of Cla i ms 23 to 25 . 

[0026] Advantageous embodiments of the charged electrode are d e scr i b e d in Cla i ms 
26 to 28 and the a im is intended to reach the best possible spinning efficiency of the 
device[[,]] in which they are going to be used. 

Brief Description s of the ffdllDrawings 

[0027] Examples of a device embodiment according to the invention are schematically 
shown in the enclosed drawings where: 

[0028] FIG. 1 is a cross section of a device with a counter electrode surrounding a 
part of the circumference of a charged electrode, 

[0029] FIG. 2 is a cross section of an embodiment of the device with a means for 
nanofibres storage outside of the space between the electrodes, 

[0030] FIG. 3 is a cross section of the device, where the means for nanofibres 
storage is formed by a plane supporting material positioned between the electrodes in 
the conveyance composed of stretching elements, 

[0031] FIG. 4 is an embodiment similar [[as]] to that shown in FIG. 1 but with a fixed 
electrode composed of longitudinal rods and the conveyance of [[plane]] the planar 
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supporting material of nanofibres arranged between these rods, 

[0032] FIGs. 5a to 5e [[is a]] are views [[at]] of various embodiments of the surface of 
a cylinder representing a charged electrode from the front and from the side. 

Sp e c i fic d e scr i pt i on Detailed Description of Exemplary Embodiments 
[0033] A s shown in Fig. 1, a device for producing nanofibres production from a 
polymer solution using electrostatic spinning in an electric field created by a potential 
difference between a charged electrode and a counter electrode consisting of 
includes a container 1 at least partly filled with a polymer solution 2 L A pivoted 
cylinder 3 has in which is by a part of its circumference immersed p i vot e d cylind o r 3, 
which in the polymer solution in the container 1 and is by a well-known net 
r e pr e sent e d method (not shown) connected to a source of DC voltage and which 
thereby forms a charged electrode 30. Ag a inst Opposite a free part of the 
circumference of the charged electrode 30 is disposed a counter electrode 40 with a 
different electric potential than the charged electrode 30. situat e d, which The counter 
electrode 40 is usually connected to earth (grounded), as described in FIG. 1, or it is 
by a well-known not r e pr e s e nt e d method (not shown) connected to a source of DC 
voltage of a different polarity. 

[0034] In the not r e pr e s e nt e d embodiments [[is]] shown, the bottom part of the 
circumference of the cylinder 3 is the part of the cylinder 3 that is immersed in the 
polymer solution 2 by th e bottom part of i ts circumf e r e nc e. [[Such]] However, such an 
arrangement can be changed according to th e not r e pr e s e nt e d an examplerwhere 
with (not shown) in which polymer solution 2 is filled drawn from a closed container 
from which and is applied on a different surface of the charged electrode 30. 
distributed th e polym e r solution or Alternatively, the cylinder 3 presenting the charged 
electrode 30 is in such closed container positioned, while the polymer solution 2 is 
wetting for example the top part of the circumference of the cylinder 3, which draws 
on its circumference an appropriate amount of the polymer solution 2 from the 
container. 
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[0035] In the example of the embodiment shown in FIG. 1 A [[is]] the counter electrode 
40 is made of a perforated conducting material, e.g. sheet metal, shaped in a 
cylindrical surface, which forms the front end of a vacuum chamber 5, which is 
connected to a vacuum source 6. A part of the surface of the counter electrode 40 
near the charged electrode 30 serves as a conveyance 41 for [[plane]] planar 
supporting material 72 of th e nanof i br e s pervious to air, which is for example made of 
a backing fabric and which is positioned on an unreeling device 81 arranged on one 
side of the vacuum chamber 5 and on the reeling device 82, which is arranged on the 
other side of the vacuum chamber 5. In this represented embodiment the [[plane]] 
planar supporting material 72 [[of]] for the nanofibres forms in itself a means 7 for 
nanofibres storage pervious to air. 

[0036] The polym e r so l ution 2 container 1 for the polymer solution 2 is open and fitted 
with at least one polymer solution [[2]] inlet 11 and at least one polymer solution [[2]] 
outlet 12. The mentioned polymer solution inlet 11 and outlet 12 serve[[s]] to provide 
circulation of the polymer solution 2 and to maintain the constant height of its level in 
the container 1 . 

[0037] [[To]] A supply 90 is provided to supply auxiliary drying air 9 to the space 
between the charged electrode 30 and the counter electrode 40. \$-an The auxiliary 
drying air 9 supp l y 90 assign e d, which can be (according to [[the]] any well-known 
manner) heated up as needed, for example by using a heating device 91 arranged in 
the auxiliary drying air [[9]] supply 90. The auxiliary drying air 9 is from th e sp a c e 
b e tw ee n th e charged e l e ctrod e 30 and th e count e r e l e ctrod e 40 either completely or 
partly sucked from the space between the charged electrode 30 and the counter 
electrode 40 and into the vacuum chamber 5 or it comes out on the other side [[than]] 
from the side from which it is supplied. 

[0038] By rotating the charged electrode 3Q[[]] ± wh e r e its the part of its circumference 
that is immersed in the polymer solution 2[[, is]] draws the polymer solution 2 drawn 
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by th e c i rcumf e r e nc e of th e charg e d ele ctrod e 30 from the container 1 into the space 
between the charged electrode 30 and the counter electrode 40, where an electric 
field is formed. H e r e on On the surface of the charged electrode 30 , Taylor cones of 
a high stability are formed from the polymer solution 2 form e d Taylor con e s of a h i gh 
stab i l i ty and [[they]] present places of primary formation of the nanofibres 20. The 
formed nonofibres 20 are by the effects of the electric field drift away attracted to the 
counter electrode 40 and consequently they are deposited on the surface of the 
backing fabric presenting [[plane]] the planar supporting material 72^ [[of the]] The 
deposited nanofibres are formed into a layer on the planar supporting material 72 , 
[[which]] and the thickness of the layer of nanofibres is controlled using the velocity of 
the unreeling device 81 and the reeling device 82. 

[0039] The drifting of the nanofibres 20 away [[of]] from the charged electrode 30 to 
the counter electrode 40 is promoted by streaming of air sucked from the outer space 
into the vacuum chamber 5 and passing along the polymer solution [[2]] container 1 
and the charged electrode 30 and passing through the backing fabric presenting 
plan e the planar supporting material 72 [[of]] to the nanofibres and through the 
counter electrode 40. 

[0040] In the embodiment shown in FIG. 4 X [[is]] the counter electrode 40 is 
manufactured using another appropriate method, for example from rods 400 parallel 
to the pivoted cylinder 3 presenting the charged electrode 30. Between the rods 400 
forming the counter electrode 40 there are arranged auxiliary rods 410 forming a 
conveyance 41 for [[plane]] the planar supporting material 72 [[of]] for the nanofibres 
that forms the means 7 for nanofibres storage. Nevertheless, some or all of the 
auxiliary rods 410 can be rotable to lower the friction drag while conveying the 
supporting material 72 [[of]] for the nanofibres. The conveyance for the supporting 
material 72 [[of]] for the nanofibres can be in this embodiment composed also of rods 
400 forming the counter electrode 40. In the described device,, the nanofibres 20 are 
produced in [[a]] such high numbers [[so]] that the limiting factor of the spinning device 
capacity is the evaporation rate of the polymer solvent from the produced nanofibres 
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20 and the rate of drawing off of the evaporated solvent, which would in a short period 
create a saturated vapour state , which would not permitting anoth e r permit any further 
solvent evaporation in the space between the charged electrode 30 and the counter 
electrode 40. The device is therefore fitted with the auxiliary drying air [[9]] supply 90, 
which provides drawing off of the solvent vapours especially from the space between 
the charged electrode 30 and the counter electrode 40. To increase th e e ff e ct its 
effectiveness, this auxiliary drying air 9 can be heated up. 

[0041] The next example according to the invention is described in FIG. 2, where as 
w e ll as in similar to the embodiment according to [[the]] FIG. 1 ± the charged electrode 
30 is pivoted and by a so that part of its circumference [[it]] is positioned in the 
polymer solution 2, which is in the container 1 . a nd its The circulation of the polymer 
solution 2 and [[the]] its level in the container 1 is maintained by flowing of the 
polymer solution 2 through the inlet 1 1 and the outlet 12. Against Opposite the free 
part of the circumference of the pivoted charged electrode 30, there is the counter 
electrode 40 is positioned. The counter electrode 40 is composed of a system of 
wires or rods connected to earth (grounded) or by a well-known not r e pr e sented 
manner (not shown) connected to a source of DC voltage of opposite polarity than the 
charged electrode 30. Outside of the space between the electrodes (30, 40), where 
the electrostatic field is created and where by electrostatic spinning the nanofibres 20 
from the polymer solution 2 are produced, there is positioned a conveyor 71 of 
nanofibres pervious to air_ , which The conveyor 71 forms the device 7 for nanofibres 
storage, b e hind which is arrang e d th e The vacuum chamber 5 is disposed behind the 
conveyor and is connected to the vacuum source 6. 

[0042] The nanofibres 20 dir e ct i ng du e to th e action of e lectric fi e ld directed from the 
charged electrode 30 to the counter electrode 40 due to the action of the electric field 
are by the action of an air stream sucked [[into]] toward the vacuum chamber 5. The 
nanofibres 20 are deflected from their course and a r e drift onto the conveyor 71 
pervious to air , onto which The nanofibres 20 on the surface [[they]] of the conveyor 
71 are stored in a layer, which is by the motion of the conveyor 71 carried out of the 
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device and cons e qu e ntly by an appropriat e not r e pr e s e nt e d thereafter in some 
appropriate manner (not shown) processed, conditioned or stored. For th e a i m to To 
increase the amount of air in the space between the electrodes 30, 40 x [[is]] the 
device is fitted with the inlet [[91]] 90 of auxiliary drying air 9, which enters the device 
casing in the direction to ward the conveyor 71 pervious to air. , which The auxiliary 
drying air 9 further promotes deflecting the nanofibres 20 from the course to ward the 
counter electrode 40 and onto [[to]] the direction to ward the conveyor 71 pervious to 
air. 

[0043] Also in this embodiment there is a possibility of various modifications in the 
arrangement and shape of the counter electrodes. There is also the possibility to 
insert in front of the conveyor 71 pervious to air x a backing fabric or another [[plane]] 
planar supporting material 72 ± and the layer of the nanofibres 20 can be stored onto 
this [[plane]] planar supporting material 72. 

[0044] In th e FIG. 3 is d e scr i bed describes an embodiment of the device consisting of 
comprising a pivoted charged electrode 30 i mm e rsed by having the bottom part of its 
circumference immersed into the polymer solution 2. Against Opposite the free part 
of the circumference of the pivoted charged electrode 30, there is positioned the 
counter electrode 40 composed of a system of rods parallel to the axis of rotation of 
the charged electrode 30., and through th e spac e b e tw ee n th e e l e ctrod e s 30, 40 is 
conveyed th e plan e support i ng mat e ria l 72 of th e nanofibr e s us i ng Using conveyance 
41 composed of stretching elements 42 , the planar supporting material 72 for the 
nanofibres is conveyed through the space between the electrodes 30, 40 . 

[0045] The charged electrode 30 i s compos e d of comprises a body able to rotate, for 
example a cylinder, quadrangular or multiangular prism and the like, [[while]] arid it 
also is advantageous if the axis of rotation is [[at]] the same [[time]] as the axis of 
symmetry of the [[used]] body. The circumference of the cylinder 3 is on th e 
c i rcumf e r e nc e fitted with lugs 31 and/or recesses 32. Examples of shapes of the 
cylinder surface appropriate for the charged electrode are described in [[the]] FIGs. 5a 
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to 5e . However , [[while]] these shapes do not limit all possible embodiments but 
serve only as [[an]] examples. In up to now descr i bed embodiments that have been 
described above , there is created a steady electric field between the electrodes. The 
device is possib le to nonetheless can be fit with means for creating an intermittent 
electric field if it is necessary for creating or storage of the nanofibres 20 layer. 

[0046] Specific examples are described below. 

Example of embodiment 1 

[0047] The polymer solution [[2]] container 1 of the device according to [[the]] FIG. 1 is 
being filled with 12% aqueous polyvinyl alcohol solution with 88% degree of hydrolysis 
of a molecular weight M.sub.w=85[[.]] i 000, containing 5 mole percent citric acid as a 
crosslinking agent referred to structural units of the polymer. The viscosity of the 
solution is 230 mPas at 20[[.]] degrees [[.]] C, the specific electric conductivity is 31 
mS/cm and the surface tension is 38 mN/m. The polymer solution 2 flows into the 
container 1 through an inlet [[II]] H and flows off through an outlet 12 while the level 
height of the polymer solution 2 in the container 1 is maintained using the position of 
the outlet 12. The charged electrode 30 consists of a cylinder 3 of 30 mm in diameter 
as in the embodiment according to [[the]] FIG. 5c A and it is rotating clockwise i n 2,5 at 
2.5 RPM. The cylinder 3 is connected to a +40 kV DC voltage source. The device is 
manufactured according [[the]] to FIG. 1 A and throughout it is l ed a backing fabric 
forming a [[plane]] planar supporting material 72 [[of]] for the nanofibres passes 
through the device . Owing to the low pressure in the low pressure chamber 6 behind 
the counter electrode 40 pervious to air, the [[plane]] planar material a buts to follows 
the path of the counter electrode 40, which forms in this way the [[plane]] planar 
material conveyance. The surface of the rotating cylinder 3 draws the polymer 
solution 2 out of the container 1 and owing to the electric field between the electrodes 
30, 40 A [[it]] the polymer solution 2 forms Taylor cones and [[the]] nanofibres 20 in 
diameters 50 to 200 nanometers. The nanofibres 20 ar e drift a way migrate to the 
counter electrode 40 ± and they are stored on the running backing fabric, where they 
form a layer of thickness that can be controlled by the movement speed of the 
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backing fabric. Into the space between the electrodes^ [[is an]] auxiliary drying air 9 ef 
the ata temperature of 50[[.]] degrees [[.]] C. is supplied. The layer of nanofibres is 
produced [[in]] at the amount rate of 1[[,]L5 g/min [[for]] ger one meter length of 
rotating cylinder 3. 

Example of embodiment 2 

[0048] The polymer solution [[2]] container 1 of the device according to [[the]] FIG. 2 is 
being filled with 10% aqueous polyvinyl alcohol solution with 98% degree of hydrolysis 
of a molecular weight M.sub.w=120[[.]] A 000, containing 5 mole percent citric acid as a 
crosslinking agent referred to structural units of the polymer. The viscosity of the 
solution is 260 mPas at 20[[.]] degrees [[.]] C, its specific electric conductivity has 
been adjusted by an addition of a small amount of aqueous NaCI solution to 25 
mS/cm A and the surface tension has been adjusted by the addition of 0[[,]].25% 
nonionogene surface active agent to 36 mN/m. The polymer solution 2 flows into the 
container 1 through an inlet 11 and flows off through an outlet 12, wh e r e its and the 
position of the outlet 12 determines the level height of the polymer solution 2 in the 
container 1 . The cylinder 3 presenting forming the charged electrode is 50 mm in 
diameter and has a smooth surface as described in [[the]] FIG. 5a. The cylinder 3 is 
connected to a +40 kV DC voltage source^ and the wire counter electrode 40 is 
connected to a negative 5 kV DC voltage source. In the space between the charged 
electrode 30 and the counter electrode 40 ± a r e produc e d nanofibres 20 are produced 
in a diameter of 50 to 200 nanometers. , which ar e by Along with the air sucked from 
the space between the electrodes 30, 40 into the vacuum chamber 5 , the nanofibres 
20 are pulled away from the electrode 30 and [[using]] use the auxiliary drying air 9 
[[drift] to migrate to the surface of the conveyor 71 pervious to air, where they are 
stored in a fibre layer [[in]] at the a mount rate of 1[[,]].8 g/min [[for]] ger one meter 
length of rotating cylinder. 

Industrial applicability 

[0049] A method and a device according to the invention are applicable for production 
of layers of nanofibres in diameters from 50 to 200 nanometers. These layers can be 
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used for filtration, as battery separators, for production of special composites, for 
construction of sensors with extremely low time constants, for production of protective 
clothes, in medicine and other fields. 
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Abstract 



Th e i nvention r e lates to a A method of nanofibres production from a polymer 
solution [[using]] uses electrostatic spinning in an electric field created by a potential 
difference between a charged electrode and a counter electrode. The polymer 
solution [[(2) is]] for spinning is supplied into the electric field using the surface of 
[[the]] a rotating charged electrode. (30), whil e on On a part of the circumference of 
the charged electrode [[(30)]] near to the counter electrode,, [[(40) is]] a spinning 
surface is created , by wh i ch is for attaining a high spinning capacity r e ach e d . Further 
the inv e ntion re l ates to In a device for carrying out the method, [[where]] the charged 
electrode [[(30)]] is pivoted and by i ts (bottom) part of its circumference [[it]] is 
immersed in the polymer solution. (2), whil e aga i nst th e The free part of the 
circumference of the charged electrode [[(30)]] is positioned opposite the counter 
electrode [[(40)]]. 
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